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Abstract 
Objective: Overweight and obesity prevalences are established for the U.S. 
general population and for the 1.4 million U.S. active duty military; however, the 
prevalences of overweight and obesity for the 26.4 million U.S. military veteran 
population are unknown. This study will determine the U.S. military veteran 
prevalences of overweight and obesity and adjusted odds ratios for overweight 
and obesity for veterans as compared to non-veterans adjusted for characteristics 
which affect the relationship between veteran status and overweight and obesity. 
Methods: The author performed an analysis of the 2004 BRFSS (Behavioral Risk 
Factor Surveillance System) to determine overweight and obese prevalences and 
adjusted odds ratios for overweight and obesity for military veterans as compared 
to non-veterans. 
Results: Prevalence of overweight (BMI ;::o: 25 kg/m2) in veterans was 73.3% 
(S.E. 0.4%) for males, 53.6% (S.E. 1.7%) for females, and 72.2% (S.E. 0.4%) 
overall. Prevalence of obesity (BMI ;::o: 30 kg/m2) in veterans was 25.3% (S.E. 
0.4) for males, 21.2% (S.E. 1.4%) for females, and 25.1% (S.E. 0.41 %) overall. 
Prevalence of overweight but not obese (BMI ~5 kg/m2 and <30 kg/m2) in 
veterans was 48% (S.E. 0.5%) for males, 32.4% (S.E. 1.6%) for females, and 
47.1% (S.E. 0.5%) overall. Adjusted odds ratios for veterans as compared to non-
veterans was 1.05 (95% CI .99-1.11) for overweight and 0.99 (95% CI 0.93-1.05) 
for obesity after adjusting for age, gender, marital status, race, education level, 
income level, smoking history, and self rated health status. 
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Conclusions: Both male and female veterans had high crude prevalences of 
overweight and obesity, although these prevalences were not as high as reported 
in prior studies of veterans who use Veterans Health Administration medical 
facilities. These prevalences for overweight and obesity were similar to non-
veteran prevalences after adjusting for socio-demographic and health status 
confounders. Demonstration of overweight and obesity burdens in veterans is 
important for its implications in assessment of primary preventive efforts within 
the active duty military population as well as for establishing a baseline 
comparison for subsets of the veteran population such as VHA beneficiaries and 
military retirees. These results underscore the need for primary preventive 
efforts. 
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Introduction 
The prevalences of overweight and obesity within the United States are of great 
public health concern. Both overweight (defined as Body Mass Index (BMI) ~25 
kg/m2) and obesity (defined as BMI ~30 kg/m2 ) have increased in prevalence in 
the U.S. since 1960. 1"3. Approximately 97 million adults meet this National 
Heart Lung and Blood Institute criteria for overweight. 4 Two specific annual 
nationwide surveys serve to measure the prevalences of overweight and obesity in 
the U.S. population. These surveys are the National Health And Nutritional 
Examination Survey (NHANES) and Behavioral Risk Factor Surveillance System 
(BRFSS). 
Administered by the Centers for Disease Control and Prevention (CDC)'s 
National Center for Health Statistics, the NHANES includes measured height and 
weight. The CDC recommends that the data are more accurate when reported as 
multiple years of data rather than individual years of data, and this data is usually 
reported as groups of at least two years of data. NHANES age-adjusted 
prevalence data from 2003-2004 estimated that 71% of men, 62% of women, and 
66% of the total U.S. population were overweight, while 31% of men, 33% of 
women, and 32% overall were obese.5 NHANES data also demonstrate the 
increases in overweight and obesity age-adjusted prevalence from 1960-2002. 1"3 
Prevalence of overweight in U.S. adults increased from 45% in 1960-1962 to 66% 
in 2003-2004 5, while obesity prevalence of U.S. adults increased from 13% in 
1960-1962 to 32% in 2003-2004. 1• 6 
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The BRFSS is an annual state-based cross-sectional telephone survey of adults 
ages 18 and over conducted by state health departments with assistance from the 
CDC. Height and weight measures are self-reported. Population age-adjusted 
overweight prevalence estimates of the U.S. population from the 2001 BRFSS 
were 66% for men, 51% for women, and 58% overall. The age-adjusted 
prevalence estimates for obesity in 2001 were 22% for men, 21% for women, and 
22% overall. 7 
The tendency to under-report weight and over-report height has been 
documented. 8 Thus, self-reported BRFSS data tends to underestimate the 
prevalences of overweight and obesity compared to NHANES data, which is 
measured. In a study of data from 1999-2000, this underestimation was 5.7% for 
overweight and 9.5% for obesity.9 Understanding this underestimation is useful 
when comparing data from BRFSS, NHANES, and other sources. 
Overweight and obesity are associated with increased morbidity and mortality as 
well as increased economic burden to society. The mortality attributed to obesity 
has been estimated to be between 111,919 and 365,000 deaths annually.10"13 
Comorbid conditions associated with obesity include hypertension, dyslipidemia, 
stroke, gallbladder disease, diabetes, coronary heart disease, and osteoarthritis, as 
well as breast, prostate, colorectal, gall bladder, and endometrial cancer. 14 The 
economic cost of obesity exceeds 90 billion dollars annually. 15 
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Overweight and obesity are an important concern to the United States military, 
which commissioned an Institute of Medicine report on military weight 
management in 2003. 16 This report demonstrated the burden of overweight and 
obesity to the military forces as well as the necessity for preventive efforts in this 
population. 
The United States census reports detailed demographic information on U.S. 
military veterans. Military veterans are defined by the U.S. Census as anyone who 
is not currently on active duty, but who once served in the United States Army, 
Navy, Air Force, Marine Corps, or Coast Guard, or who served in the Merchant 
Marine during World War II. This definition includes persons discharged from the 
service, counting even those who served for a brief period oftime, and it also 
includes retirees, who have served more than 20 years. It does not include 
currently active duty members or active duty for training for national guard or 
reserve.
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The 2000 U.S. census counted 26.4 million veterans, which accounts for 13% of 
the U.S. population 18 or older. 17 Of these, approximately 5 million use the VHA 
system18 and 1.9 million receive retired pay 19. In 2004-2005, there were 1.4 
million active duty members. 20 In the year 2000, 6 percent of veterans were 
women and the median age was 57. The racial/ethnic profile in that same year 
included 86 percent white and I 0 percent black, with 4 percent Hispanic or Latino 
of any race. 17 
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Several studies have estimated the prevalences of overweight and obesity in 
various military or veteran sub-populations. The prevalence of overweight based 
on self-reported height and weight in active duty personnel in 2002 was 62% in 
males, 32% in females, and 57% overall.21 These numbers are surprising given 
physical fitness and body fat standards required of military service members. One 
explanation may be the inability of BMI, which is a proxy for adiposity, to 
distinguish "overfat" individuals from very athletic and heavily muscled 
individuals in the BMI range of25-29.9 kg/m2• A limitation of the active duty 
survey was that it did not differentiate between overweight and obese. However, 
the study did stratify by gender and age. The trend in overweight males increased 
by 10% from age 20-25 (19%) to age 26-34 (29%) to ~5 (34%). As uncertainty 
exists regarding the ability ofBMI to correctly classify overweight, making 
inferences regarding longitudinal development of overweight and obesity is 
difficult. 
A comparison of the overweight prevalence between Air Force recruits and 
BRFSS age-adjusted controls found that 42% of the general population in the 
control group was overweight , compared to only 22% in the cohort of Air Force 
recruits 22• In another study, 38-64 year old military health care eligible 
individuals comprised of retirees and their spouses were surveyed to determine 
their prevalence of overweight. This prevalence was 80% in males, 60% in 
females, and 70% overall. In this study, the majority of males were retirees, while 
the females were predominately spouses of the retirees 23 . The limitations of not 
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knowing whether respondents were veterans or spouses of veterans and of 
sampling only respondents ages 38-64 prohibits drawing definitive conclusions 
regarding all veterans, but it does suggest that a high percentage of retired 
veterans are overweight. 
The prevalence of overweight among 1,800,000 veterans receiving care from 
Veterans Health Administration (VHA) outpatient clinics in the Year 2000 was 
estimated to be 73% among men and 68% among women, based on measured 
heights and weights. 18 Obesity prevalence was 33% among men and 37% among 
women. Although this data included only veterans in its sampling, the data is not 
representative of the overall veteran population because VHA users have been 
shown to have poorer health status and lower income than the overall veteran 
I . 24 popu atwn. 
It is difficult to directly compare prevalences in overweight and obesity between 
studies of military populations and studies of the entire U.S. population. 
Specifically, these military prevalence studies have surveyed specific military 
groups, such as active duty, VHA users, or retirees, without age-adjusting these 
prevalences, making it difficult to compare their prevalences to national surveys 
which are age-adjusted. Nonetheless, the prevalence of overweight in active duty 
members and recruits in prior studies has been lower than overweight prevalence 
ofNHANES and BRFSS data for the general population, while the prevalences of 
overweight in veterans who use the VHA for medical care and in veteran retirees 
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are higher than NHANES and BRFSS estimates for the general U.S. population. 
However, national prevalence estimates of overweight and obesity for the entire 
population of military veterans are unknown. 
The epidemic of obesity has impacted the military in multiple ways. This includes 
every aspect of personnel, from recruits to retirees. Specifically, the potential 
pool of recruits is decreased due to the increasing proportion of adolescent/young 
adults who do not meet military entry standards for weight. It is estimated that 
13-18% ofU.S. men and 17-43% of U.S. women in the general population exceed 
the weight standard for enlistment.25 This increases the resources needed for 
recruiting efforts.16 Overweight prevalence within the military itself is also 
increasing, with the overall self-reported prevalence of overweight among all 
active duty personnel increasing from 49% in 1995 to 57% in 2002 21 • In 2002, 
the Department of Defense (DOD) discharged 1,419 personnel due to failing the 
body weight standard.16 As increasing numbers of service members are 
discharged secondary to weight problems, the recruiting requirements for the 
military increases further. Lastly, overweight and obesity adds to the economic 
burden of the DOD's health care budget, which is currently estimated at $36 
billion with projected costs in 5 years to be $61 billion annually.26 
Establishment of overweight and obesity prevalences for all U.S. veterans is 
needed for several reasons. First, knowledge of these prevalences has implications 
for primary preventive efforts during the active duty period as a means to prevent 
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disease. Informing primary preventive efforts could also inform other non-
military behavioral modification programs. Next, these prevalences could serve 
as a baseline comparison for Veteran's Health Administration planners as well as 
other policy makers who are examining smaller subsets ofthe veteran population. 
Lastly, as veterans may re-enlist or be recalled to duty, they constitute a valuable 
potential resource for the nation's defense and knowledge of their disease burden 
would inform military preparedness. 
Of these implications, the most important are the implications for primary 
prevention in active duty members. The period of active military service is a 
unique opportunity to institute primary prevention programs in a coordinated 
health care system. Providing active service members with life skills during their 
service could prevent future obesity and co-morbidities associated with obesity, 
reducing the burden of disease for the Veteran's Administration, the military 
health care system, and the overall U.S. medical system. Baseline data on the 
prevalences of overweight and obesity after discharge is essential to describing 
the overweight and obesity trajectory of veterans once they have transitioned from 
active service to the civilian sector. Understanding this trajectory will inform the 
development of primary prevention programs in the military and could also 
transfer lessons in behavioral modification to other non-military programs. For 
example, the veteran group shares the military experience of expectations and 
enforcement of a body weight standard and physical fitness testing with 
mandatory minimum physical fitness scores and decreased advancement 
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opportunities for those who fail to meet them. Understanding the development of 
disease that occurs to members of a population after they have left the 
expectations and standards of such an environment could inform other non-
military weight management programs. 
The aims of this study were to: 1) determine the overall prevalence of overweight 
and obesity among all United States Veterans by gender and age group using self-
reported BMI data from the 2004 Behavioral Risk Factor Surveillance System and 
2) To compare the prevalence of overweight and obesity in the veteran population 
with a comparison non-veteran population by calculating odds ratios which adjust 
for characteristics that confound the relationship between veteran status and 
overweight and obesity. 
Methods: 
Data Source and Study Population: 
Data were used from the 2004 BRFSS (Behavioral Risk Factor Surveillance 
System), a monthly conducted, annually aggregated and reported state-based 
cross-sectional random-digit dialed telephone survey conducted by state health 
departments with assistance from the CDC's Behavioral Surveillance Branch. The 
BRFSS is the largest continuously conducted telephone health survey in the 
world. The BRFSS 's annually revised questionnaire is designed to measure 
behavioral risk factors in a representative sample of United States non-
institutionalized individuals ages 18 and over. Information is collected by all 50 
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state health departments using a disproportionate stratified sampling design. Data 
are weighted to represent population estimates for each state. The BRFSS 
questionnaire includes core questions that are asked by every state in addition to 
module questions that are used at each state's discretion. Further info on the 
BRFSS methodology may be obtained at 
http://www.cdc.gov/brfss/technical_infodata/surveydata/2004.htrn. 
Measures: 
The 2004 BRFSS included core questions of veteran status (see table I) as well as 
core questions of self reported height and weight, which are needed to calculate 
Body Mass Index (BMI). (see table I). Overweight and obesity prevalences 
determined by BMI classification were the primary outcome measures. Self 
reported height and weight were used to calculate BMI as: (weight in 
pounds/(height in inches)2)(703). BMI was classified as I) normal or under 
weight (BMI < 25 kg/m2), or 2) overweight but not obese, (BMI ;:::: 25 kg/m2 but 
< 30 kg/m2) or 3) obese (BMI ;:::: 30 kg/m2) or 4) overweight (BMI ;:::: 25 kg/m2). 
These classifications for overweight and obesity are according to the guidelines 
published by the National Heart, Lung, and Blood Institute 4 
Covariates 
Sociodemographic variables including gender, age, race/ethnicity (white, African-
American, Hispanic, or multi-racial and not Hispanic), marital status, education 
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(did not graduate high school, graduated high school, attended college or 
technical school, graduated college or technical school), annual household income 
(5levels), self-reported health status (dichotomized to good to excellent and fair 
to poor) and smoking status (never, former, or current) were considered as 
possible confounders of the relationship between veteran status and overweight or 
obesity prevalence. 
Analysis 
The analysis included only respondents who answered both the veteran status 
questions and the self reported height and weight questions (287,467 respondents 
ofthe total 303,882 surveyed). Ofthese, 39,627 indicated they were military 
veterans. Veterans were classified as those who responded yes to question I and 
responded with c,d, ore to question 2. (see Table I) According to the U.S. census, 
current active duty and national guard members are not veterans. 17 
STAT A 9.0 survey commands were used in all analyses to account for BRFSS's 
complex multistage cluster sampling survey design. 
Frequencies were calculated for various demographic and health behavior 
characteristics of both the veteran and non-veteran populations. These include the 
variables listed in the covariate section above. 
Crude prevalence of overweight but not obese (BMI ;;:: 25 kg/m2 and< 30 kg/m2), 
obese (BMI ;;:: 30 kg/m2), and overweight (BMI ;;:: 25 kg/m2) were determined for 
13 
veterans and non-veterans using proportion estimation commands for these 
weight categories. Since this determination of crude prevalence (see specific aim 
#I) was for surveillance purposes only and the intention was not to do statistical 
comparisons, standard errors for these crude prevalences are reported instead of 
confidence intervals. 
Due to the high prevalence of males in the veteran group compared to the non-
veteran group, BMI category was stratified by gender and determined using 
STAT A survey proportion subpopulation commands. Also, since older veterans 
would be more likely to have served during an earlier period of service which 
included a draft instead of during an all-volunteer veteran period, the prevalence 
of BMI category by veteran status was also determined for various age categories 
by using STAT A survey proportion subpopulation commands. 
To further examine the relationship between veteran status and overweight and 
obesity, two logistic regression models were used to calculate adjusted prevalence 
odds ratios. In the first model, the dependent outcome was overweight, 
categorized as BMI ;;:: 25 kg/m2. In the second model, the dependent outcome 
was obesity, categorized as BMI ;;:: 30 kg/m2. Covariates that in the literature 
have been demonstrated to be related to being a veteran and to obesity were 
entered in the model, as were covariates that in exploratory analysis suggested 
that they could also be confounders. Due to the history of the military draft 
considering only males, male veterans may be more representative of the overall 
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male U.S. population than female veterans are representative of the overall female 
U.S. population. In consideration of this difference, interaction between veteran 
status and gender was assessed for inclusion in the models using the Wald test. 
Variables that were not found to confound the relationship between veteran status 
and overweight and obesity were considered for removal to arrive at final model 
for the relationship between I) veteran status and overweight and 2) veteran status 
and obese. This study received exemption from review from the UNC School of 
Public Health IRB. 
Results 
Demographics 
Subjects included 287,467 respondents responding to height, weight and veteran 
status questions, 39,627 (13.8%) indicating they were veterans. Retired veterans 
made up 13% of this veteran sample, while 18% reported getting health care at 
the VHA. Table 2 displays demographic and health status characteristics among 
veterans and non-veterans. The veteran population in this sample was primarily 
male (94%), married (72%), older than 35 years (92%), and white (81 %). Over 
93% of veterans had at least a high school education, while over 43% of veterans 
reported incomes of greater than 50,000 dollars per year. Also, over 80% rated 
their health as good, very good, or excellent. More veterans reported formerly 
smoking (43%) than never smoking (36%). The non-veteran population included 
a larger percentage of females, non-whites, non-married, non-high school 
graduates, non-smokers, and younger aged groups than the veteran population. 
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Prevalences of overweight and obesity 
Table 3 describes prevalences of overweight but not obese, obese, and overweight 
in veterans and non-veterans by gender. Prevalence of overweight but not obese 
in veterans was markedly higher in males (48%) than females (32%). Prevalence 
of obesity in veterans was similar between males (25%) and females (21 %). 
Overall prevalence of veteran obesity (25%) was lower than overall veteran 
prevalence of overweight but not obese (47%). 
Age stratification by gender and veteran status for prevalence of overweight but 
not obese are displayed in figures I and 2, while age stratification by gender and 
veteran status for prevalence of obese are displayed in figures 3 and 4. 
Foil owing are discussion of ranges and trends by gender and age groups: veteran 
prevalences of overweight but not obese for males ranged from a low of 44% to a 
high of 50%, while non-veteran prevalences ranged from a low of 31% to a high 
of 50%. Generally, veteran prevalences had little variation between different age 
groups; however, non-veteran prevalences were markedly lower in the younger 
age group of 18-24 (31 %) than in subsequently older age groups. 
Obesity prevalence ranges and trends in males by age group were different than 
the overweight but not obese prevalence data for males by age group. Obesity 
prevalences in male veterans by age ranged from a low of II% to a high of33%, 
while non-veteran obesity prevalence data were similar, with a low of 13% to a 
16 
high of 31%. Age group trends were also similar between veterans and non-
veterans, with one distinctive difference. Although both groups had their lower 
obesity prevalences at the extreme age categories of 18-24 and 80+, the veteran 
25-29 year old males had similar obesity prevalence to the 18-24 year old veteran 
males (16% in comparison to 13 %respectively), while the non-veteran 25-29 
year old male obesity prevalence was markedly higher than the non-veteran 18-24 
year old male group (22% in comparison to 14%, respectively). Between the ages 
of30 to 69, both veteran and non-veteran male groups have similarly high obesity 
prevalences. 
Female veteran data by age was characterized by larger standard errors, 
particularly in the older aged categories. These standard errors were secondary to 
small numbers of female veterans in the survey. This imprecision makes it 
difficult to discuss trends in data for female veterans. However, the female 
veteran overweight but not obese data, which ranged from a low of20% to a high 
of 39%, was similar to non-veteran female data, which ranged from a low of 22% 
to a high of35%. Also, generally, the youngest group of both veteran and non-
veteran females had lower prevalence of overweight but not obese than older 
groups. Female obesity prevalence in veterans by age ranged from a low of 6% to 
a high of 39%. This range was wider than in female obese non-veterans, which 
ranged from a low of 14% to a high of29%. Also, both veteran and non-veteran 
female obesity data showed similar trends in that with increasing aged categories 
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there was a corresponding increase in obesity prevalence until age 64, with a 
following decrease in obesity prevalence by age category. 
In sununary, veteran and non-veteran overweight and obesity data by gender and 
age displayed similar trends and ranges with two notable exceptions. First, male 
non-veteran overweight but not obese prevalence was markedly lower in 18-24 
year old groups than subsequently older non-veteran aged groups, while male 
veteran overweight but not obese prevalence was similar between all age groups. 
Next, while male veteran obesity prevalence in the 25-29 year old group was 
similar to the 18-24 year old male veteran obesity prevalence, the prevalence of 
obesity of male non-veterans in the 25-29 year old group was higher markedly 
higher than the 18-24 year old non-veteran group and was similar to obesity 
prevalences in subsequently older age categories for non-veterans. Lastly, data 
regarding different aged categories of female veterans was imprecise but appeared 
similar to female non-veteran data. 
Multivariate Analysis 
Two separate simple logistic regression models were used to examine the 
associations between 1) veteran status and overweight and 2) veteran status and 
obesity. The overweight model included veteran status as the independent 
outcome and overweight as the dependent outcome, while the obesity model 
included veteran status as the independent outcome and obesity as the dependent 
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outcome. Prior to developing these models, bivariate analysis between veteran 
status and potential confounders as well as between the dependent outcomes and 
potential confounders was performed using chi-square testing, with the goal of 
identifYing variables that could be removed from these models ifthey did not 
appear to be confounders. Variables were considered potential confounders if they 
were associated with p values of less than 0.1 0. Each variable met these criteria 
in the bivariate analysis. 
Prior to the development of the full models, interaction was assessed between 
gender and veteran status with the Wald test. This test indicated significant 
interaction, by p value of the interaction term, between gender and veteran status 
when tested with logistic regression models that included only the dependent 
outcome, veteran status, gender, and an interaction term for veteran status and 
gender, as in the following models: 
Overweight Model: 
Logit P(Overweight) =a+ ~(veteran status)+ )2(gender) 
+ o 1(veteran status x gender) 
Obesity Model: 
Logit P(BMI :80 kg/m2 ) =a+ ~(veteran status)+ )2(gender) 
+ o1(veteran status x gender) 
The Wald test indicated a p value of .001 in the overweight model, while a p 
value of .02 was calculated in the obesity model. Figures 5 and 6 demonstrate 
this suspected interaction between veteran status and the dependent outcomes in 
the overweight and obesity models, respectively. The suspected interaction was 
that the effect of veteran status on the dependent outcomes was different by 
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gender. Fignre S suggested that the probability of overweight associated with 
veteran status was higher in males but essentially unchanged in females. In figure 
6, the probability of obesity was higher in male veterans compared to male non-
veterans but lower in female veterans compared to female non-veterans. In 
summary, this interaction between gender and veteran status on the probability of 
the dependent outcomes appeared to be significant in the preliminary analysis. 
To further develop these models, dummy variables were used for variables of 
race, education, income, and smoking history. Veteran status, gender, marital 
status, and self-perception of health were each assessed as dichotomous variables, 
while age was assessed as a continuous variable. Additionally, interaction 
between veteran status and gender was included to form the following models: 
Overweight Model: 
Logit P(Overweight) =a+ il(veteran status)+ ')'J(gender) + ')'z(age) + 
')'J(race2) + /'4(race3)+ ')'s(race4) + /'6(marital status)+ ')7(education leve12) 
+ ')'s( education level3) + ')'9( education leve14) + ')'10(income level2) + 
')'11 (income level3) + ')'12(income level4) + ')'13(income levelS)+ /'I4(self-
perception of health)+ ')'15(smoking history2) + /'t6(smoking history3) + 
o 1 (veteran status x gender) 
Obesity Model: 
Logit P(Obesity) =a+ il(veteran status)+ /'I(gender) + )2(age) + 
')'3(race2) + /'4(race3)+ ')'s(race4) + /'6(marital status)+ ')7(education level2) 
+ ')'s( education level3) + ')'9( education level4) + ')'10(income level2) + 
')'11(income level3) + ')'12(income level4) + ')'13(income levelS)+ ')'J4(self-
perception of health)+ /'Is( smoking history2) + /'J6(smoking history3) + 
o1(veteran status x gender) 
Using these full models, interaction was first assessed between veteran status and 
gender. Although the interaction between veteran status and gender was initially 
significant in preliminary analysis, after the interaction was placed in the full 
models for overweight and obesity, the interaction term failed to be significant, 
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with p values of 0.88 and 0.25 in the models for overweight and obesity, 
respectively. Additionally, the odds ratios associated with veteran status in the 
models which did and did not include the interaction term were not significantly 
different. Therefore, interaction was not included in the final models. The 
criteria for determining whether to drop a potential confounder from the final 
model was to assess whether the odds ratio for veteran status changed by more 
than five percent in a model with the potential confounder removed compared to 
the veteran status odds ratio in the initial model containing all potential 
confounders. In both models for overweight and obesity, only gender and age 
met this criterion for confounding the relationship between the dependent 
variables and veteran status; therefore, all variables except for gender and age 
could be eliminated, making a preliminary analysis model of: 
Modell: 
Logit P(overweight) =a+ ~(veteran status)+ ')'1(gender) + 12(age) 
Model2: 
Logit P(obesity) =a+ ~(veteran status)+ /'!(gender)+ ')'z(age) 
Although these logistic models would have been the most simplified, they would 
not have contained basic demographic information commonly described in the 
literature when reporting overweight and obesity data. Therefore, all variables 
from bivariate analysis that were initially determined to be potential confounders 
were returned to the model, making the final overweight and obesity models: 
Final overweight model: 
Logit P(overweight) =a+ ~(veteran status)+ r1(gender) + '}2(age) + 
)3(race2) + /'4(race3)+ ')'s(race4) + /'6(marital status)+ /'I( education level2) 
+ /'s(education level3) + ')'g(education level4) + r 10(income level2) + 
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'Yn(income level3) + -y12(income level4) + -yn(income level5) + 'YI4(self-
perception of health)+ -y15(smoking history2) + 'YI6(smoking history3) 
Final obesity model: 
Logit P(obesity) =ex+ ,6(veteran status)+ -y1(gender) + ')2(age) + 
')'J(race2) + 'Y4(race3)+ 'Ys(race4) + 'Y6(marital status)+ 'YJ(education level2) 
+ -y8( education level3) + -y9( education level4) + -y10(income level2) 
-y11(income level3) + -y!2(income level4) + -y13(income level5) + -y14(self-
perception of health)+ -y15(smoking history2) + 'YI6(smoking history3) 
In these models, veterans were 1.05 times as likely as non-veterans to be 
overweight (95% CI 0.99-1.11 ), while veterans were 0.99 times as likely as non-
veterans to be obese (95% CI 0.93-1.05) (see table 4). 
Discussion: 
This is the first reported prevalence of overweight and obesity for a nationally 
representative sample of U.S. military veterans. This study determined the self-
reported prevalence of overweight and obesity in U.S. military veterans, stratified 
this prevalence by age group and gender, and examined the relationship between 
veteran status and overweight and obesity prevalence. These findings could serve 
as a baseline to monitor trends in the overall veteran population or as a 
comparison to related subgroups such as active military or smaller subsets of 
veterans such as retirees or VHA medical facility users. The BRFSS has included 
veteran questions since the year 2000. By continuing to include veteran questions 
on future BRFSS questionnaires, the CDC could help to facilitate further 
surveillance of trends in overweight and obesity in this population. 
While comparison of prevalence in veterans to non-veterans in this sample was 
performed in multivariate analysis, the primary purpose of this study was for 
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surveillance as the two groups were not comparable demographically. 
Comparison to data from prior prevalence studies is also difficult due to 
differences in methodology, such as covariate and outcome definition and 
measurement. Also, as this study was a survey of veteran overweight and obesity 
prevalences in 2004 and not intended as a direct comparison to national surveys 
from other years, it did not age-adjust these prevalences, making direct 
comparisons to national survey prevalences, which are age-adjusted, difficult. 
However, both the veteran and non-veteran population groups from the 2004 
BRFSS data had slightly higher prevalences of obesity compared to the overall 
2001 BRFSS population data and lower prevalences of obesity than the overall 
2002-2004 NHANES population data. This is consistent with the tendency of 
self-reported BRFSS data to underestimate obesity prevalence compared to 
NHANES measured data. 
Previous findings of overweight and obesity prevalence in VHA users are 
interesting to contrast to this study. 18 Both this study of veteran males and the 
2000 VHA study using measured height and weights found 73% of males to be 
overweight or obese. However, a greater percentage of veteran males who used 
the VHA for medical care were obese (33%) than veteran males in our analysis 
(25%). Female veterans in our analysis had markedly lower prevalences of 
overweight (54%) and obesity (21 %) than previously reported veteran females 
who used the VHA for medical care (68% and 33%, respectively). 
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Contrasting the overall burden of overweight between the veteran population and 
actively serving military members may help to inform primary prevention efforts 
within the active military. Active military population prevalence of overweight in 
2002 is lower in both genders than in the population of veterans from the 2004 
BRFSS data. In one study of the active military population, 62% of males and 
32% of females were overweight. 21 In this study of veterans, 73% of males and 
54% offemales were overweight. Although the veteran and active military 
populations are different groups, particularly with regards to age, this data does 
suggest the need for future research to further examine the trajectory of 
overweight and obesity among military members. 
Age group stratification in this cross-sectional study does not convey a 
prospective longitudinal view of the development of obesity among this sample. 
However, a recently published longitudinal study of obesity found that mean age-
specific BMI increases with time and that average BMI increased with age 
throughout early adulthood. 27 This study included a nationally representative 
sample from the National Longitudinal Survey of Youth, with weight data 
reported 12 times between the years 1981 and 1998. This longitudinal study also 
found that a significant percent of men and women age 35-37 years were obese: 
26% of men and 28% of women. 27 Our study found similar obesity prevalence 
findings of increased prevalence in the mid-30s. 
24 
Trends of higher disease prevalence with subsequently older age groups have also 
been demonstrated in prior cross-sectional studies of overweight in active duty 
military members and in subsets of military veterans such as VHA users and are 
consistent with our study of veterans. Active duty prevalence of males with BMI 
~7.8 kg/m2 was higher in subsequently older groups, with 19% in ages 20-25, 
29% in ages 26-34, and 34% in ages 35 and older. 21 Obesity prevalence of 
veteran males using VHA medical facilities was also higher with subsequently 
older aged groups, with 18-29 year old males group 27% obese and 30-39 year 
old males 38% obese, with obesity prevalences ranging from a low of37 to a high 
of 40% in subsequently older male age groups till age 70. 18 Increased obesity 
prevalences in older aged groups of VHA user females is also established, with 
23% obesity prevalence in females ages 18-29 and 35% prevalence in ages 30-39, 
with obesity ranging from a low of 35% to a high of 46% in subsequently older 
age groups until age 70.18 
Although male veterans ages 25-29 were less obese than non-veterans in this age 
group, this difference was not seen in older male age groups. It appears from this 
study that younger veterans less than 29 have a decreased burden of obesity 
compared to non-veterans; however, the burden of obesity is similar between 
veterans and non-veterans in older age groups. While cross sectional data cannot 
imply causality, there could be a short term protective effect against obesity 
conferred with veteran status that disappears with age. Future longitudinal studies 
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could inform the trajectory ofthe development of obesity within veterans and help 
to target appropriate aged groups for primary prevention efforts. 
Neither the relationship between veteran status and overweight nor the 
relationship between veteran status and obesity was significant once adjusted for 
confounding factors. This analysis failed to reveal a strong association between 
serving in the military and prevalence of overweight or obesity. However, this 
has implications for behavioral management of obesity. The military experience 
includes regnlarly scheduled fitness tests and enforced body weight standards. 
This experience might be thought to convey some lasting protective benefit from 
overweight or obesity. However, this study did not find a significant association 
between veteran status and overweight or obesity prevalence. 
Considerations 
The primary aim of this research was to determine prevalence; thus, the cross 
sectional nature of the BRFSS was appropriate. However, the BRFSS is a self-
reported telephone survey. As obesity is associated with low socioeconomic 
status, poor households without telephones could lead to BRFSS underestimating 
the prevalence ofBMI.4 Also, BRFSS has been shown to underestimate BMI 
compared to measured data due to the nature of self-reported height and weight 9 
Additionally, there could be additional confounders of the relationship between 
veteran status and overweight or obesity which the BRFSS survey did not 
address. 
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Another limitation of this study is the inability ofBMI to differentiate between 
body fat and muscle tissue. It is possible that some veterans could be 
misclassified as overweight due to a large amount of muscle tissue.16 This ar~a 
requires further research. 
This study and its results emphasize the prevalence of overweight and obesity in 
the U.S. veteran population. Additional research could further delineate the 
trajectory of overweight and obesity and also suggest appropriate age groups to 
approach with primary intervention programs. Future longitudinal studies could 
better inform the trajectory of the development of the disease burden. This study 
also provides a baseline prevalence of overweight and obesity for the overall U.S. 
military veteran population, which could be useful for researchers and planners as 
they examine trends in either the overall population of veterans, related 
populations such as active duty military, or smaller subsets of the veteran 
population such as VHA users or retirees. 
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Table 1: 2004 BRFSS questions on veteran status and weight/ height 
Veteran Status Questions 
1. The next question relates to military service in the United States Armed 
Forces, whether in the regular military or in a National Guard or Reserve Unit. 
Have you ever served on active duty in the United States Armed Forces, either in 
the regular military or in a national Guard or military reserve unit? 
2. Which ofthe following best describes your service in the United States Military 
a. Currently on Active duty, 
b. Currently in a national guard or reserve unit 
c. Retired from military service 
d. Medically discharged from military service, 
e. Discharged from military service 
Weight/ Height Questions 
I. About how much do you weigh without shoes? _ pounds 
2. About how tall are you without shoes? (ft)/ (inches) 
Table 2: Percentage distribution of selected characteristics of 
Veterans and Non Veterans data from 2004 BRFSS , 
Characteristic N* Veterans Non-Veterans 
[% (% SE)] [% (% SE)] 
N=39,627 N=247840 
Gender 287,467 
Male 94.1 (0.2) 43.0(0.2) 
Female 5.9 (0.2) 57.0_{_0.2) 
Age 287,467 
18-24 1.4 (0.1) 14.9 (0.2) 
25-34 7.0 (0.3) 19.8 (0.2) 
35-44 12.1 (0.3) 21.5 (0.2) 
45-54 16.4 (0.4) 19.0 (0.2) 
55-64 23.9 (0.4) 11.3 (0.1) 
>65 39.0 co.5i 13.4 (0.1) 
Marital Status 286,767 
Married 71.5 (0.4) 57.0 (0.2) 
Not Married 28.5 (0.4) 43.0 (0.2) 
Race 285,031 
White 81.2 (0.5) 69.0 (0.2) 
African American 8.6 (0.3) 10.0 (0.1) 
Hispanic 5.5 (0.3) 14.9 (0.2) 
Multiracial and non-Hispanic 4.8 (0.3) 6.2 (0.1) 
Education 284,043 
Did not graduate High School 6.4 (0.2) 12.4(0.2) 
Graduated High School 29.4 (0.4) 29.9 (0.2) 
Attended College or 29.9 (0.5) 26.0 (0.2) 
Technical 
Graduated College or 34.2 (0.5) 31.7 (0.2) 
Technical 
Annual Household Income 252,127 
Less than 15,000 6.8 (0.3) 12.3 (0.2) 
15,000 to 25,000 16.2 (0.4) 17.8 (0.2) 
25,000 to less than 35,000 14.0 (0.4) 13.2 (0.2) 
35,000 to less than 50,000 19.3 (0.4) 16.1 (0.2) 
50,000 or more 43.6 (0.5) 40.7 (0.2) 
Self Reported Health Status 286,600 
Good, very good, or excellent 80.2 (0.4) 84.5 (0.2) 
Fair or Poor 19.8 (0.4) 15.5 (0.2) 
Smoking Status 286,618 
Never Smoked 36.3 (0.5) 58.3 (0.2) 
Former Smoker 43.2 (0.5) 20.6 (0.2) 
Current Smoker 20.4 (0.4) 21.1 (0.2) 
* the sample population (N) vanes accordmg to number of respondents who answered each 
question 
Table 3: Prevalence of overweight but not obese, obese, and overweight 
by veteran status and gender, data from 2004 BRFSS 
% Overweight 
but not obese* (%SE) 
Veteran Non-Veteran 
Males 48.0 (0.5) 42.8 (0.4) N~ll4,805 
Females 32.4 (1.6) 29.4 (0.2) N~l72,662 
Overall 47.1 (0.5) 35.2 (0.2) N~287,467 
*defined as BMI ;;, 25 and< 30 
**defined as BMI ;;, 30 
***defined as BMI ;;, 25 
% Obese ** (%SE) % Overweight *** (%SE) 
Veteran Non-Veteran Veteran Non-Veteran 
25.3 (0.4) 23.5 (0.3) 73.3 (0.4) 66.4 (0.3) 
21.2 (1.4) 23.0 (0.2) 53.6 (1.7) 52.4 (0.2) 
25.1 (0.4) 23.3 (0.2) 72.2 (0.4) 58.4 (0.2) 
Figure 1: Male % Overweight But Not Obese (SE) By Veteran Status, 
Data From 2004 BRFSS 
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Figure 2: Male% Obese (SE) By Veteran Status, 
Data From 2004 BRFSS 
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Figure 3: Female% Overweight But Not Obese (SE) By Veteran Status, 
Data From 2004 BRFSS 
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Figure 4: Female% Obese (SE) By Veteran Status, 
Data From 2004 BRFSS 
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Figure 5: Interaction* between Veteran status and gender 
on probability of overweight** 
O:No 1:Yes 
Is responder a veteran? 
SEX 
1:Female I O:Male 
** BMI ;;:, 25 kg/m2 
Figure 6: Interaction* between Veteran status and gender 
on probability of obesity** 
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*p~.02 
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Table 4: Relationship between overweight or obesity 
and veteran status data from 2004 BRFSS 
' Outcome Odds Ratio 95 % Confidence Interval 
Overweight* Unadjusted 
Veterau in comparison to Non-Veterau 1.84 1.77 - 1.93 
Overweight Adjusted** 
Veteran in comparison to Non-Veterau 1.05 0.99- 1.11 
Obesity*** Unadjusted 
Veteran in comparison to Non-Veterau 1.11 1.06- 1.16 
Obesity Adjusted** 
Veteran in comparison to Non-Veterau 0.99 0.93-1.05 
* -" defined as BMI ~ 25 kg/m 
** Adjusted for age, gender, marital status, race, education level, income level, smoking history, 
and self-rated health status 
*** defined as BMI ~ 30 kg/m2 
